Five new monoterpene indole alkaloids, naucleamides A-E (1-5), were isolated from the bark and wood of Nauclea latifolia, and the structures and relative stereochemistry were elucidated from the spectroscopic data. Naucleamide E (5) is a unique monoterpene indole alkaloid possessing a pentacyclic ring system with an amino acetal bridge.
A number of monoterpene indole alkaloids such as nauclefine 1) and naulafine 2) have been isolated from plants of Nauclea species (Rubiaceae). Recently, several monoterpene indole alkaloids have been isolated from Nauclea orientalis which have interesting biological activity. 3, 4) In our search for structurally unique constituents from higher plants, five new monoterpene indole alkaloids, naucleamides A-E (1-5), have been isolated from the bark and wood of Nauclea latifolia. 1, 2) Nauleamide E (5) is a monoterpene indole alkaloid possessing a pentacyclic ring system with an amino acetal bridge. In this paper we describe the isolation and structural elucidation of 1-5.
The bark and wood of Nauclea latifolia (Rubiaceae) were extracted with MeOH. The MeOH extracts were partitioned between hexane and 90% aqueous MeOH, and then the MeOH layer was partitioned with n-BuOH and H 2 O. The nBuOH-soluble portions were subjected to a silica gel column (CHCl 3 -MeOH, 8 : 1) and then a C 18 column (MeOH-H 2 O, 1 : 1) to afford an alkaloidal fraction, which was purified by C 18 HPLC (MeOH-H 2 O, 7 : 3) to give naucleamides A (1, 0.0016%), B (2, 0.0016%), C (3, 0.0012%), D (4, 0.0012%), and E (5, 0.0008%) together with known related monoterpene indole alkaloids, strictosamide 5) (6, 0.15%), 10-hydroxystrictosamide 6) (7, 0.008%), and tetrahydrodesoxycordifoline 7) (8, 0.004% H COSY spectrum revealed connectivities ( Fig. 1 ) of C-5 to C-6, C-9 to C-12, C-3 to C-14, C-14 to C-17, and C-18 to C-19. HMBC correlations (Fig. 1 (Fig. 2) 8) The geometry of the trisubstituted olefine was E by NOESY correlations of H-14b to H 3 -18 and H-19 to H-21b. The 1 H-1 H coupling constants (J 3,14a ϭ5.5 Hz, J 3,14b ϭ3.7 Hz, J 14a,15 ϭ8.8 Hz, and J 14b,15 ϭ6.6 Hz) indicated an a-orientation of H-3 and a b-orientation of H-15. Therefore the structure and the relative stereochemistry of naucleamide C were assigned to be 3. (Fig. 3) of C-5 to C-6, C-9 to C-12, C-14 to C-15, C-16 to C-17, and C-18 to C-19. HMBC correlations (Fig. 3) Naucleamides A-E (1-5) are new monoterpene indole alkaloids from N. latifolia. This type of monoterpene indole alkaloid is rare, although vallesiachotamine has been obtained from the Peruvian plant Vallesia dichotoma. 9) Nauleamide E (5) is a unique monoterpene indole alkaloid possessing a pentacyclic ring system with an amino acetal bridge. Biosynthetically, naucleamides A-E (1-5) may be derived from strictosamide (6) through reductive and/or oxidative cleavage of ring E.
Experimental
General Experimental Procedures Optical rotations were determined on a JASCO P-1030 polarimeter. UV and IR spectra were obtained on JASCO Ubest-35 and JASCO FT/IR-230 spectrometer, respectively.
1 H-and 13 C-NMR spectra were recorded on Bruker ARX-500 and Bruker AMX-600 spectrometers. The 3.35 and 49.8 ppm resonances of residual CD 3 OD were used as internal references for 1 H-and 13 C-NMR spectra, respectively. FAB mass spectra were measured on a JEOL HX-110 spectrometer using a glycerol matrix, and EI-MS was obtained on a FABmate spectrometer operating at 70 eV.
Plant Material The bark and wood of N. latifolia were collected at Calabar, Nigeria, in 2000. A voucher specimen has been deposited at the Graduate School of Pharmaceutical Sciences, Hokkaido University, Japan.
Extraction and Separation The leaves (100 g) were extracted with MeOH (500 mlϫ3), and the extracts were partitioned between hexane (100 mlϫ3) and 90% aqueous MeOH (100 ml). The MeOH layer was partitioned with n-BuOH (10 mlϫ3) and H 2 O (100 ml). The n-BuOH-soluble portions (3.9 g) were subjected to silica gel column chromatography (CHCl 3 -MeOH, 8 : 1) to afford fractions a (450 mg) and b (300 mg). Fraction a was separated 
